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1-BACKGROUND AND OBJECTIVE
• Destruction of native vegetation.
• Fuelwood
• Land for livestock and agriculture
• High flow variation for dams presence
• Main source of water supply for the Cuenca 
City. 
• Necessity to improve actual conditions
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Objective
• Construction of Habitat Suitability Model 
(HSM) as decision makers tool
.
• How is the variation of the Ecological 
Water Quality (EWQ) in the basin?
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LOCATION:
2- MATERIALS AND METHODS
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BASIN CHARACTERISTICS:
– Area: 325 Km2
– Protected Forest: 252 Km2
– Altitude: 
2,450 to 3,850 masl
– Annual Rainfall: 
877 to 1,363 mm/year
– Average Temperature:
16.3 to 9 oC
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BASIN CHARACTERISTICS:
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LAND USE
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DATA COLLECTION:
- 44 sampling locations




– BOD5, COD, Nitrate + Nitrite, Ammonia, 
Organic Nitrogen,  Phosphates, Total 
Phosphorus, Fecal and Total Coliforms, 
Real Color, Turbidity, Total Solids
• Field: Flow Velocity, Ph, Conductivity, 
Temperature, Dissolved Oxygen
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Variables Variation
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Variables Variation
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• Kick Sweep Method
– 3 minutes in 2.5 m2
– Two times in same are
– Standard net
• Identified a family level 
– Stereoscope 
– Identification Keys
• 39 families (taxa) found
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ECOLOGICAL WATER QUALITY
• Biological Monitoring Working Party Index - Col
• BMWP-Col = f(Sensitivity of Macrobenthos)
• Sensitivity -> 1-10 (Low – High Sensitivity)  
Class Quality BMWP Color
I Very Good > 100
II Good 61 - 100
III Regular 36 - 60
IV Bad 16 - 35
V Critical ≤ 15
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• Classification trees: searching for if-then rules 












Pruned Multi-target Clustering Trees (PMCT)
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Methodology
Generalized Linear Model (GLM)




ti = Variable i
π(t1,… . 𝑡𝑛)=
𝑒(−𝑎𝑜−𝑎1𝑥𝑡1− ………−𝑎𝑛×𝑡𝑛)
1 + 𝑒(−𝑎𝑜−𝑎1𝑥𝑡1− ………−𝑎𝑛×𝑡𝑛)
ti
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- 6 poor 
- 3 bad
ECOLOGICAL WATER QUALITY
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Cohen´s Kappa Statistic = 0.44
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Cohen´s Kappa Statistic = 0.45
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Cohen´s Kappa Statistic = 0.42
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Baetis (Ephemeroptera)
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4- CONCLUSION AND FUTURE WORK
- Habitat Suitability Model (HSM) -> 
Predict absence or presence of some taxa
- The statistical models are a Good Fit
- EWQ = 
Critical  ->  Absence of    Leptophlebiidae, Trycorythidae, 
Leptoceridae and Scirtidae.
- Models analyzed -> 
potentially used as decision support tools in
river basin management 
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